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foJ (C $ tl £ £ & ^& IZ £ V ^ X , 

BtffHM^ffiJStt, . KI^X (&£LXtt, Pt, Pd, I r, Rh, Ru, O 

1 1 l]®i:LT^S4x<5*fll«:j|gftffi*««5fciBI^L/TV>Sft#3SliaiK©^«l 

Cff^^3] tff3B£lft*g-£IRtt, TfrfcjRBHKteJi, &«H£JV<Z>jglc3Ug 

, LfrfctSffBlitffi fa ic [1 1 1 ]®£ bTS3ti§^f^ H H BB^fi^ 

SBft L 5/ - Fl^-f-Y $ tiT v^ S If &m 2 33«©£SI*S"£K. 

[ft#3®4] ttfiaS/- KU>f^Ji, NiFe^l <fe<5.W£N- i — F e — 
Y^i (fcfcbYli, Cr, Rh, Ta, Hf, Nb, Zr, T i ^jgWUxS 

[3t#3g6] fyfaS/- KU-f-YOTtCtt, Ta, Hf, Nb, Zr, Ti 
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, Ne, Ar, Kr, Xe, Be, B, C, N, Mg, Al, Si, P, Ti, 
V, Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
! g, Cd, Ir, Sn, Hf, Ta, W, Re, Au, Pb, 2fctM&±3BjC3R(Z> 

3 ? 1 8:2 SELL© 7Bili , T?&<5) t^^StlT^-&fl*^l J&V^L7©V^ 

[H#^9] f&SaX— Mn-X' 7C*X^Mntt'M3tl5S 

[ff^^lO] Br^fH^XS>^V^«^X + X , ©jfi^Jttt, 4 5 (at 
%) ^±6 0 (at%) aTT*&&m&^lte^^L2(D\,^1?nfrizmM,<DxW& 

© I8<ffc * ft £ ta I B @ 3t & tt/f © flHtft # ft H 3£ X "T -5 13 ft ^ Sa A £ A >f 7 ^ M £ £ 

i^tti © jciutt j: y if w ini^ $ ^ s isitti , tufas 
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mm 7V- m&m omit ^-^mz^n^^t^ #m t -r m%m,tim$k 

m B#« t* 1 KM © _h <k <D m&& * 181 Jf <r> T ic &g f 3 @ 5£}&'f£ )g£:> 

$ # j c j: u ^ ti -r ti © @ ^ w& m v> mit # im & — ^ © # ft t c @ & -t & k mm tt m 
feH^ttMfc^, n^i s^bin^i 1 <D^-?nfrizmM2nr=.5cm%s& 

<d v % tti # (c i b% 3 ti gus^ist tc <t v m& 2 ti x v * & r n z mn t *■ z> m% 

[ft ^ 1 6 ] ft ^ 1 2 h 1 5 ©v^fti^JCiHfEStifclK^CffitniSar 
[0 0 0 1] 

& 5S m^-a-M & j: t>* 3 © sgiae^ & & jb v ^ m^m^rnm^- ( * > ^ ;b y m 
[0002] 
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Z\£yAJW7mmmm*lt* B^I^^MI:fflfflbtGMR (giant magn 
etoresistive) i?©lgtfeiJ, A- F5^ * £©SB»&#**e>©SB$|HK 
# & W. ffi t* -5 *» © T? & S . 
[0 0 0 3] 

^ % if v -e^m^^bf £ J& if, V ^ < O ^ © tl LT 

[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 

? y-?8ttJB ©fluffs ^©MiHc^sti^A^ r^Mtct y, ftfgB@£tt 

Jf © flK-f t -ft fa i: x X -T £ # fa JC ffi >t f> *x -5 „ 

[0 0 0 7] 

l9SBiR»aH£MtCtt, Fe-Mn ($£-V>;#>) Ni-Mn (^y 

[0 0 0 8] 

[#g0£ tfiMVk U «k 3 i: * -5 ma] 

[0 0 0 9] 
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<5 o 

[0 0 10] 

[0011] 

[0 0 12] 

*mwiz. fcmm'&m t&m'&m ttfmLTMi&zn. mmfc&m&m t&m 

ft 6 3? WtiS&'m iC £ V x T > 

t&gaS^flKffiJiti, TC^X (fcjELXtiu Pt, Pd, Ir, Rh, Ru, O 
s (Do 1 S*fcl±2SJ£jlJi©7c3R7?&5) ilMnil &^|t5l®lttt^t' 

ifffB^^M^ & BUM fa £ W fc^ Wfig ic^*3 ft Z> WmK^mn. M KBf& 3 

[0 0 1 3 ] 

El 2 6 (c £ tt £ * t° > £ SUM fa * fafr £ W»t U 

2 8 tC;^£ tlTV^,, 
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[0014] 

S ilt/A 1 2 0 3 /TMM : T a ( 3 n m) />>- K l/>f -V : N i 80 F e 2Q / 
SISHKffiM : P t 54 Mn 46 (1 5 nm) /MffiJ|[Co (1. 5 n m) / R 
u (0. 8nm) /Co (2. 5 n m) ] /#NKfficft|gtf : C u ( 2 . 5 n m) 
/yV-m&M : [Co (1 nm) /N i 80 F e 2Q ( 3 n m) # KJf : C 

u (1. 5nm) /Ta/TaiM, 

[0015] 
[0 0 16] 

* vm - ^ tc £ & £ e> n* o 

[00 1 7 ] 
[00 1 8 ] 

[0019] 
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[0 0 2 0] 

&C*#<&*J, 10. 9 X 1 0 4 (A/m) Sfg©3KSMS-^lK#*^e>tl 
[0 0 2 1] 

, (tem) -e«ii(9Ufe^JC"e*>y. *©«5S;B# 

02 9 iCj^StlT V*<5. 
[0 0 2 2] 

S ilt/A 1 2 0 3 /T%M : T a ( 3 n m) /*/- K I'-f "Y : N i g() F e 2Q ( 
2 nm) /M3£MiJS : P t 44 Mn 56 (1 3 n m) /|gf Si [C o (1. 5 
nm) /Ru (0. 8nm) /Co (2. 5nm) ] /^MBtt^lM :Cu (2 
. 5 nm) /7 U -^ffiM : [C o ( 1 n m) /N i 8Q F e 2Q (3 nm) 
^ FI: Cu (1. 5nm) / T a / T a BfcffclBU 

[0 0 2 3] 

(SMttJi) ©p t*&tjfj»;j?tf*)*. 

[0 0 2 4] 
[0 0 2 5] 
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±izMf&Zftfc&M£ &Jt<*^jeaffi©%#£&Tv^5££#to;frS 0 

[0 0 2 6] 

IBP tMn^Ri »J =fo±{M©Slc^3nsJieStelSt^^ aa»B#®T"^b 
fcftJB £ & o T v^ s tf> -5 o 

[0 0 2 7] 

M-^a#^#SiC<£<, 0. 2 4 X 1 0 4 (A/m) SS©^ift*§^flKISt L fr# 
[0 0 2 8] 

[0 0 2 9] 

JKJK-efKlg S *i iz ± £ < & *> © £ *> ft 2> . 

[0 0 3 0] 

jx&mvtmiz. mwm*m l tug iz^m^m^^mm^izm^izmm-^ 

[0 0 3 1] 

aitc&sfc, mm&^m^mitm^m^mLx^m^m^^m^z^M^ft 

[0 0 3 2 ] 
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[0 0 3 3] 

fig -5 0 

[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

tiiiWfliJCJpjwfTss. -r&to*>m2 7 iZ7*-t£oicjx&m&m£mm&m£i$ 

[0 0 3 7] 

-immmxiz. &mmmzis^x&&m-\im£&m&miz^**^vjiw 
^.mmzmmmmiz^^x. Rwxim&vtm*®:*. mj&mK. * ^ x bl&&& 
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#21) 0 0-2 0 9 4 6 2 

[0 0 3 8] 
[0 0 3 9] 

tfrmzjx&m&mtmm'&m&ffi&mfaiz. m®£W&#faicji&£M.ii 

[0 0 4 0] 

fBitc [ i i l ]®£ bT*£;ft£^ffi&Ma®7^ft®2fat,Tv^^£;W£ Lv^ 

o busB [ 1 1 1]®£&, ^9~*g»&Mv^T*Lfe#iea*5i©»^tcfeW5^ 
ffi&^a®<Z>mfc-e&U, itiB^HBIf&*Sa®lc& (1 1 1) ®, (-1 l l) ® 

, (1-11)®, (11-1)®, (-1-11)®, (1-1-1)®, (-11- 

1) ®, (-1-1-1) ffi^fttS. 
[0 0 4 1] 

^icjRMt^ffas^fiiJcti i i ]®©*&^m^m^ti, t&iBjR 
^fatcu i i]®£^ffi&j(ea®#«&iBftLTv*s£a&£*is. 

[0 0 4 2] 

r CD J; e> tc ^ C ^ffi & £jt a® $»f£Jg t ftftft/g £ "C ft SfcSB fa LT v * -5 « 

-£icte, ^^j&^^fb* (ar/r) &#*ii:*«HriB-e*)«o 

[0 0 4 3] 

TO T ti , z.(DXoKK 3fttt% JS £ 3ft « iff © BS® £ ¥fr & # fa ic £ # & jj£ 
a@Bft&l^ C^ffi&Ma®T^$fciefa£i±£ £#>JC, TtBtcfB^J: e> 

[0 0 4 4] 



1 0 
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[0 0 4 5] 

i(DJ;e){C^^T'i±S3li^'[4®(DT{R!ltc^- K U>T -V SrSK^S i tt% tufa 
M^ttMS.t>*M'f±iil«Mi:W^^lBl(c, fettle [1 l imt LTmt* 

[0 0 4 6] 

t&IBS/- KU>f^tt, NiFe^, V^fctN i - F e - 
(feKlYtt, Cr, Rh, Ta, Hf, Nb, Zr, T i fr£> JgtitiS 

[0 0 4 7] 

*fc*»^Tfti, f&aBS/- " Kl/>f -VOTtCtt, Ta, Hf, Nb, Zr, Ti 
, Mo, Wtf>e> %'J>i£< 1 «UK_t©7U* , ^^J«34xfeT«lJi*«?^fiJ53tiTV^ 

[0 0 4 8] 
[0 0 4 9] 

k. Z. 5 -e m T- . _hf a L J: -5 fC M 3»f£S iC ^ £ *i # t ^ 

[0 0 5 0] 

1 1 ffiliE# 2001-3027075 
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[0 0 5 1 ] 

„ Ne, Ar, Kr, Xe, Be, B, C, N, Mg, Al, Si, P, Ti, 
V, Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, Ir, Sn, Hf, Ta, W, Re, Au, Pb, 3ttf#±^7C3RCD 

fBX-Mn-X' TCaHXilMn fc-rH^StiSSiaift^CDBRfSIlCTcaRX 

[0 0 5 2] 

*fe*56H^-ei±, §9fafc^Xfe§V^tt^c^X + X , ©jjfij&itte, 4 5 (at% 
) £t±6 0 (at%) MT-Z&ZZL ttfftt. Lv^ ffe&t-SlUIM&ElC J: »j, iff 

fB^ciliX&smiTsfitx + x' ©fflj*Jfc#J:iMfiHl*T?&Si:^&< fcfc l. 5 

8 X 1 0 4 (A/m) J^±©3^SIM^a#S:#S3i:^T*^S 0 »J#* b 

BrfSHTC^Xfe^ V^tcsRX + X' GDjSMJtte, 4 9 (at%) «±5 6. 
5 ( a t %) JKTtfeS. 
[0 0 5 3] 

[0 0 5 4] 

[0 0 5 5] 

&c tf» fSJS $ ti -7 U - flStt A t , f&ffi 7'J- ^'14 M omit ft 
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[0 0 5 6] 
[0 0 5 7] 

[0 0 5 8] 

£ ti T v > £ * £ £ # m. H "T -5 % © T & £ . 
[0 0 5 9] 

[0 0 6 0] 
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[0 0 6 1 ] 
[0 0 6 2] 

0 1 COM^TtCT^^ftTV^tfrnT a , Hf, Nb, Zr, Ti, Mo, W 

o mMTH&M 6 te, ^©±{c?^^$ti-5S/- Fl/^t2 2© {ill} jg^bt 
^!£*i£«lt&MiII®£, ISlBi:¥^f*55riRlK:«5fcBBl^Sii:*fe«>K:|8we>*ife 

[0 0 6 3] 

©IfrB ft^ftic {ill} ffit ITS^tiS W^Offi^l 

SfclSft^tlTV^,, @rf IB — K l' -f "V 2 2 ti, NiFe-^i, &5WiNi-F 
e-Y-^-^ (fceUli, Cr-, Rh, Ta, Hf, Nb, Zr, Ti)!)^Ili 

[0 0 6 4] 

tsfiati i i]W£ LTmznzmm (mm) ^^ii:bti± (hd e ( 

-111) E (1-11)®, (11-1) E (-1-11) E (l-l 
-1)®, (-11-D®, (- 1 - 1 -1 ) ®##£-f£<, 
[0 0 6 5] 

•ttbt> it* MIB is — KU > f , V2 2\Z (111) ®^, *tit.<em& 
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(i-i i) m^fimm£¥ft&xmizm9um\*iLr^z><Dv&z> 0 

[0 0 6 6] 

fc, ism^-ft^ (ar/r) ©{st^a^a?^ >y >f x<z>i8£ic3R#y*aF* 

[0 0 6 7] 

BufBS>- KL/-f ^ 2 2 &#«H4Tf^*rSK:ii, ±fBL^#K©e>t>N i - F 
e-Y#& (fe^L/Yti, Cr, Rh, Ta, Hf, Nb, Zr, TiA^lli 

[0 0 6 8] 

Iff fH is - K U >f "V 2 2©±KttM&&ffi«4 i&SBjR3HKffiJB4 
tt, t^X (fc^L/Xti, Pt, Pd, I r, Rh, Ru, Os©^lltfe 

[0 0 6 9] 

iBSfciS^ $^C5eMM# (Hex) g&teZR&M&ttftt. 

[0 0 7 0] 

££#?8E!J!l?tt, BufBM^'M4 ZTtmxtThmx' (fe^LTTcmx' (i. 
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Ne, Ar, Kr, Xe, Be, B, C, N, Mg, Al, Si, P, Ti, V 
, Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, Ag 
, Cd, Sn, Hf, Ta, W, Re, Au, Pb, j&tf #±Stg3B© ^ "b 1 Q 
*fct±2ajgUi<D7C3iiT?&&) n t 3tiM^«bT J: 

[0 0 7 1] 

^^SafafG^X' jet*, jcJIX^Mnii7?«|fiK3*iSSra^©l»iatCftAL 

[0 0 7 2] 

StfclCjfc^T, frfiBX-Mn-X' ^©te^jtSJtS::*:^ < S £ £ S © 

(DftifST.Km (Ne, Ar, Kr, Xe lit fett2l^±) SrjcfJtX' 

[0 0 7 3] 
[0 0 7 4] 
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&£;fc#§Bj!"ete> bv^sf^fH^x , (Dm^mmit, at%-eo. 2^1 

tttmxiZP t T^SIi:^* L<, iotPt-Mn-X' -^fc^M^S 
[0 0 7 5] 

& ic MS BM SHBtt A 4 © Ji ic 3 Jf jg v Mf& 2 ti £ ©56 flBtt Jg 3 # mfc £ *i T 

[0 0 7 6] 

tft&m%M&M 3 Coil ltRuIl 2 ilC ojgl 3 ilT^m$tV, Stf 
IB>53S^'f4JS4 ^(D#MT©xSHg-a-^#iC «fc »J ffjfBC ojg 1 1 ilCoIl 3© 

nftitu i©*J5fcfc«fc»JiafeiKttS3(Z)fl8t'ffcS:^Ofc3Kffi[Jc*e^, ££gyl3© 

[0 0 7 7] 

&£i&fBCojg|l 1 (iMAti 2 0 AUS-ejgJjftStu RuH 2ii8AgSt 
Coil 3{il 5AgI«$tl5„ 
[0 0 7 8] 

&£iufBM^ttJ»3 tt3®fl|'T?7gfS3 4xfc<T ; &&<, M^WSIT'M 
[0 0 7 9] 

[0 0 8 0] 
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[0 0 8 1 ] 

-JKttJg 1 it. N i F e i:CoJil 0 <D 2 MVM&Z *15„ 

[0 0 8 2] 

&33f(f3BN i F e^^JR9 tt, W;Uit&IBN i^80 (a t %) , Fe&20 
(at%) tlT^tfi. SfeffHNi Fe^l9©IJ?$:^tf4 5Ag 
Col5:5AiI«n o 
[0 0 8 3] 

BIltC^ , rj:^tCt5ia7U-?KffiJSl(Z)±tCt±Ta, Hf, Nb, Zr, Ti 

, Mo, W©^^ l^*fctt2SJKJi<Z)7C^^^©#«ttMW , e^J*34xfc«ai 
Jf7#^J&$*lT^£„ 
[0 0 8 4] 

%.z$mw,m 8 $ ti t v ^ & „ tfff - k a >r t m 5 e> © a -r 7 x ic 

[0 0 8 5] 

f&IBA- KA-f 7**5, 5lt ^«Co-Pt (n^b-Si) 

Co-Cr-Pt (a;l;bh-^oA-a^) £T*7£/&£*iT£ U, ^* 

18, 8tt, a-Ta, Au, Cr, Cu (M) (# > & if T*?£ 

£ iZ & § „ 

[0 0 8 6] 

Ay* KjfCDjgljPtt 1 2~2 0AiS"e^4l5. 
[0 0 8 7] 
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[0 0 8 8] 

: u p spin) ©m^-JCSttS SlDIS (me an f 

r e e path) *m\Z U <^;b*$>£ X tT> 7 -$flH (spin f i 

Iter effect) lC<fc y *fcf>A;b"7Ml8&3R : ?-JCfcV*T, *£&JBm 

[0 0 8 9] 

ttM3t©#g{:$IISM# (Hex) £5g££it, £ titc «fc >J frffBHJt^'ffi 

[0 0 9 0] 
[0 0 9 1] 

*iTV^ 0 I9IES/- KU>f Y 2 2ti, ftmWlC [1 1 LT^SJxSSMSfc 
[0 0 9 2] 

KI/-T-V2 2te, &®i:¥fTfc:£fttc (-1 l l) ©#«5fcBEft-r 

&c (-111) ®^ff5feBBR-rs. 
[0 0 9 3] 

4 ^rau^tffi«sjlg||M^K®^^f?«;*|RFtc«5fcBBl^i-«. 
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[0 0 9 4] 

Bis^w&^fafc, f^^wtc {ill} mt Lx&tsti&mv&m&i&&imifi 

[0 0 9 5] 
[0 0 9 6] 

*f§^T^ir©J;e){C)K^'M4 J 5:tJ ? 0^ttJB3 te, IS® fate 
T*SV^CM&£#ft£l^TVN£tf>T*&£ (I14#I) „ & £0 1 4 Tf M 

*.« (i 1 1) ®wic#^t-s [i i o] tsmR$m&M4: nm&&& 

[0 0 9 7] 
[0 0 9 8] 

#x £>ft-g>„ 

[0 0 9 9] 



ffisiE# 2001-3027075 



#200 0—2094 62 



# 



x.\Z2*i/<>rfrmK.f&mtsti&£.. £3HKf£JS4 i:MffiI3 £T?£Tc&*g 

#fce>i% t«fiH*sft]s«ic#^E-ra, H3fi«ttjg4 i:H)t«nt»3 n<D$>sm- 

5 (c&j|fl£ift&M£ it, (ill) ®f*g(c#£-r£ [no] #|pJ2k K^M 

[0100] 
[0101] 



[0102] 

2 £igtt£3£-eirjfes/- Ki/^t2 2 jt{c^$n-5^^tt«4^t>*@^^ 

fat*, *£&»t^fl:^ (AR/R) $:%fee>i-o 
[0 10 3] 
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u A u - I M©®;i>lE:£MJ«^-£ & o T v^Wf J: 
[0 1 0 4] 

i: o T fffWf f tfnjffi X*&Z> 0 
[0 10 5] 

[0 10 6] 

EI 2 6, 2 8 (0 2 6 ttjgiM^JEIKift^jSC (TEM?i) , 0 2 8&0 2 6 

M & £ ^ fSJ £ fnl V ^ T V * 5 & © £ % M t? £ £ „ 
[0 10 7] 

02 6, 2 8 tC^fJUggflljgtt, itMtMt LT^£*l£0 2 7, 2 9 (0 2 7 
liiBiM^iKtRflS^JC (TEM?1) , 0 2 9 te0 2 7 IC^f^JtcD^lII) IC 
^^■Jiea»fiiMli:tiree>^lCM*SCli:*«*3^S. 02 7, 2 9Tftt, PtMn-g- 
M (S®Ittl4) tC ft PtMn^R©±OllCM 
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# 

2ftfc*gstti^#®-eauau ^e>-e©±©jf tc^wTijfgaist® 

[0108] 
[0109] 

e>nfc*e>, s§a»Kffi*4 ^H3£?Kffijs3 fc©*gasiRfii, B«fHH^ttJS4 1 

@5£i&ffi«3 i:©#®i:5pff«i^lRltcfill5^flir«:jjea®*««5feffiiRrb, L 

JS4 i: SSiif I 3 ^T"^^^^^^^^^^^^^^ 

[0 110] 

(fcf-A) &Alf31i\ S^'IM 4 &tfMMfeJg 3 0) -£ jft -emc o vxT^ii 
[0111] 

#MM(c^^^^^^jc^bfeim#fi£^^Jiti-g) 0 grriB^^ (=m 
i o) m&£x*&z> a 

[0 112] 

2 3 2001-3027075 



#2000—2 0 94 62 
P tMn^C oFe, NiF e Ste^ffi {h k 1 } <Z>®|8NfifcJ:, 

MEfcnf&sfett, #0#faEj&icf£flirfc {hki} tm&m&tti?) tfi-i* 

(D^\^izMLxmm$>^^^t$f^nrc. #tatf^*(c {hki} &s#5g<z>*g 
s^srwatfu, i(fia#jK-a©»-&i:Ri«©*i»#» {hki} &*raaa©isi#fS£ 

[0113] 
[0114] 
[0 115] 

mK&&&M<Dm&&jfcxfmM&M<Dmffi&t.T*K^K—m-r& (mi 6, is 
mm ; a i 6 tejSii«^-3M#r#. si 8 ami 6 ic^-tmrnmcDm^m) . ^ 

BHr&J b T ^ s z. a & * . 

[0 116] 

Ka&saK*:#ra#*©#faic&s-r.5, asanas &a*-ria#fSEj&£» t&§E^- 

£-esv^c-f *iT^£<z)-e&£ (Eii6, i 8#i) „ £*ui, -r&*)*>iK®£: 
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[0 117] 

*$&WT*lt, Ml 7, 19 (i 1 7 ttSiit^llillfi, SI 9 l$M 1 7 iZir; 

■t ia«f « © m ) tc ^ -tit m m t \* m e> a* ic m & * «r # & # & * ^ # -e ^ § 

[0 118] 

MttiHi 6iz^^t>^mmm^mmmmt>m^tif=.m^izit, Rmm 

[0 119] 
[0 1 2 0] 

j&fe*»w*et±, tafBM^rsiicfe«-r^imifMtt, ft^iftjc (in) ® 

[0121] 
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[0 12 2] 

IWC^m^Wf#£#S (0 2 0&t>*EI2 l#fM; 02 0 &£3£^'[£Jg4 

[0123] 

i:it«:igiii:weft»j, m^itmmM^mt^n^^mt (1 1 d 

[0 1 2 4] 

*5^«^ : ?-®la^ls©38v^*«*)Sfc^bM5^^^K^^»4 ©aiS«^i»ia#rSEj&£, 

£ <>) nMrlzpMV % Z> (H2 2#M) . 

[0 12 5] 

##60j!-ett, ijfiaia«fSEj^©-3"b, iS3fi?»tt*4 (Dm^mt.. @)g?Kf£»3© 

W©*<a*«, M3S^'ffiM4 £@5g?&'f£Jg3 fc-eSV^CMfcS^ffl&fa^T^SCl 



£fJ3E4# 2001-3027075 



#2000—209462 

[0126] 

K?KffiJB©IS«r«©SI^Bf, EI 2 4 tt@5£lKttJf ©0*f|fc©m3:eu 02 5&EI 

^ # iz m & -5 ~ a & ^ s . 

[0 1 2 7] 
[0 12 8] 

02 0&VNLH2 zizm^mmm^mmffim-tfmbftfem&iziz 

[0129] 
# r. £ # RTtBt? *> S . 

[0 13 0] 
[0131] 
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[0 13 2] 

*i £ an a. t fa i 4 t»*ra k £ o t & giiase as & @ s j& w ti 

[0133] 

_tta l fcfiKjR® le & # & & # ^aigBig & ih a* ^ oymmt \t 

[0 1 3 4] 

t%) J«±6 0 (at%) J^Ttca^-r-Sifc^iaFSLV^ £*iJCJ:oT/SII!l® 
[0 13 5] 

9&flBH£Ji4<z>*g||*fc|j^ @£«teM3<z>*g£ffi|t^£#M©4>;&< gpt? 

JCfctltfl. 5 8 X 1 0 4 (A/m) ^7«tgT*& 
[0 13 6] 

££##gHJ3l?te:, ffjia^c^X$>S^ti^c^X + X' (7)^^-%$:, 4 9 (at% 
) «±5 6. 5 (a t%) JgJtTJCtfc^'** LV*. Z1*UCJ:U7. 9x 
1 0 4 (A/m) J^±©32^1^?&#£#£;i£#^fgT-&6o 
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[0 13 7] 

mmm^&it^T. tftmK&M&m* £.mfe&&M3 £©ist®©4>fc< 
im&wm ic s r h Bfn "x? *> « . 

[0 13 8] 

l/>f ^ 2 2 ^^3S^tt®4 i:©ISItcfev\Tt»lRffii:^«s^|pitc|P|l5^flif«ijea 

[0139] 
[0 14 0] 

Zl(Z)J:e)^^M|6j>SLt>^ H %^#^2/- FW^ 2 2 £M3&*&<KJf 4 fctfXgtC 
[0141] 

*fe*^Wettl8flBiR3ftlKffi®4<3!)JS;j?S: 7 nm~3 0 n mCD*gfflrtT*7gJ&"r 

5ii:TO Uv^ d©«fc^Jc*»Wettt&SBiS3aiKf£Ji4©JKJ?iS:S»< LT* 

[0 14 2] 

I10i:A^^7'J-iffi|l, #NS'f£tfjP^»2, ^yfCoJKll, Rull 

2, &tfCol&i 3fr£fftSIH5i8H£»3, £&&4£jg4;fttf#&M7#«Ui3 
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*iTV>5. -e L T m f BStfffil © ti /\ - F;H7Xl 5, 5&tJf**Jff8, 

[0143] 
[0 14 4] 

£ J5 [rT £ f»I v * T v \ & ■„ 

[0 14 5] 

e> wtib £ l t *fc £ s wsuRym&m 4 <D^mn^ t mmmmm^m 3 

affile tt, #®<D4>&< fcfc— WtCfc^T^&itt&ttJBtCfcoTV^. 
[0 14 6] 

[0 14 7] 
[0 14 8] 
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[0149] 

faJK*Mz>2ffaic **|g||®s:^'rla*f^!EJ#,*^gi«KffiJff^>«v^^d:gfi^K 

[0 15 0] 

_fciB©l©-&, grffHM^lRl{C^«t--g>IlI#f^tt, fS^WfC (111) ffitl 
[0151] 

IBM Ji © m #f l>*3»f£ « © 0#r Ifc i: T? S v * £ T *i T ^ * . & 5 W± fjf 

[0152] 
[0153] 
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£. X S V ^ f C M & £ # ft £ IrI V n X V * S % (7) £ #t $1 X S -5 . 
[0 15 4] 

[0 15 5] 

&<&V*fcj:7C3RX + X' ©Mittt4 5 (at%) J^±6 0 ( a t %) aTT'feS 
r£jW*LV*. dftlCj:»jl. 5 8 X 1 0 4 (A/m) «±0D^MM#& 

[0 15 6] 

*fe*»Weii, f&taTCltX&SVNte^GfilX + X' ©jffijjfcjfctt, 4 9 (at% 

)J^_t5 7 ( a t %) JKTtfeS^i:^^ bv*. ^tiicJ;U7. 9x1 o 4 ( 

[0 1 5 7] 

#c ic m 3 i i m jc as -5 m © * tr > a ;u ^iii?©ii & -r su #«f® 

[0 15 8] 
[0 15 9] 

t&IBT*fiJS 6 Ta, Hf, Nb, Zr, Ti, Mo, Vf<D$ *>'P&< 
[0 1 6 0] 

tfemmzs- K^-r-Y 2 2«, isiti^i i: i tiM^i^ e> 4 u , u# 

IC^icK L T ti® 1 XWIW L/ <D £ MUXib £„ 
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[0161] 

serifs. 

[0 1 6 2] 

*fe03Tf 3 #\ CoRl 1, 13. Ruil20D3 MmX&f% 

[0 16 3] 

£fc7V -Wi&M lit. N i F e^il9i:CoIl 0 (D 2 Ht'MS *l 
[0 1 6 4] 

[0 16 5] 
[0 16 6] 
[0 16 7] 
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leaser, ttm&}iz<i i o >#[pji: LT*3*is^ffi&*g||W©:#|Bi#, 

[0 1 6 8] 

[0169] 

© — # 0 Eftfrfc {C © -5 o 
[0 1 7 0] 

[0171] 
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[0 17 2] 
[0173] 

<fc o T & £0M Jffi & j£3 L T 33 *J , icjfc^ T * £ & 3£ SISg-^flBISl & *l 
[0174] 

feSV^ijESJlX + X' 0>jfiJ*JtfcJ:4 5 (at%) J£A_t 6 0 ( a t %) J^TtfeS 

^nJC«k»;i. 5 8 X 1 0 4 (A/m) J^±CD3^^M-a-^#$: 

[0 17 5] 

$.fc.m%mT'lt, ms&7X>MX3bZ> Wi^JfX + X' (OffiJsRifctt, 49 (at% 
) J£U:5 6. 5 (at %) JKTTf&S^iUW S LV>„ rtltCfc U 7. 9 X 1 0 
4 (A/m) fc#«TfBT?i&£ 0 
[0 1 7 6] 

16, 16 tfTgjSStlTVNS. 
[0 1 7 7] 

1&&Z.C03L>7 7s?-iLyyA4 1 6 {£, X-Mn^i (££:UXte, Pt 

, Pd, I r, Rh, Ru, O s <7) ? t> V^n^ 1 S£ £ & 2 Qj^±tf>5t;lil*e& 
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5) , iftKliPtMn^ £7cttX-Mn-X' ^£ (fct'bX' tt, N 
e, Ar, Kr, Xe, Be, B, C, N, Mg, Al, Si, P, Ti, V, 
Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, Ag, 
Cd, Sn, Hf, Ta, W, Re, Au, Pb, ±m5xMG> O 1 S * 

[0 1 7 8] 
[0179] 
[0180] 

[0181] 

^. *felSfl3*gS®Wtcfe^T, ft^B9JC< l l 0>#ifiji: Iti^tiSWj: 

[0 1 8 2] 
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fc0#f3Ej&#3B*i, IMBIII#r$£j&©-2>"5, x^^^x>j;/1>f T^JS 1 6CDISJ#f 

[0183] 

£ T*S v^ iz-fnx ^ £ (Z) T? & £ „ & £ teffffa tf- £ 2* £ £: £ ic fi&fEBI 

[0184] 

±m(Dm&> mmwkmjjfaiz&m-t swf f^timc {111} 

[0185] 

j&u£H*fittj&#5i*u SrffatM^f$5*©e>^, x^x^x>^A-rr^jt 1 6© 

[0186] 
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[0187] 
[0188] 

i »J ^ U 1 A<0^x^i^K:#flBtlSftsn, ? U -iKttJS 1 

[0189] 
[0 1 9 0] 

[0191] 

114 {cm^xtr>A;i/^"§5!^^T'tt, h7»;^ifli (m^x^r&i) jc h 

2 2©±CX^^f x>i/VW7^il 6, 1 6 *lTV\& 0 
[0 19 2] 
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t&ia— *f©S/- -V 2 2&th'x^Xf x>i/;W7Xf 1 6 ffij±, S i O 

2 ^A l 2 0 3 ^CD«5j»*tWC^J5RStlfc«5*JS 1 7JC«fcoTS«>£>*lT^5. 
[0193] 

* L TtfrSBx ? x > 7*Jff 1 6 StFlfiil 1 7 ±iZlZ7 U -^'ffiJS 

[0194] 

ififBBX#;*^x>$?A>f7*» 1 6liX-Mn^, V^±X -M n - X' 

*U fufB^i!iX&.5 W£^|X + X' C0ffif&i:fcl£4 5 (at%) 
±6 0 (at%) ^Ttfe^it^^K, «fc*J#* L< l£4 9 (at%)# 
±5 6. 5 (at%) J^T"e&£ 0 
[0 19 5] 

M&sti £.\z£ u gtfsax ^ ^ ^ x > a>t r * js 1 6B7U -m&m 1 

[01 9 6 ] 
[0197] 

^fcisraani^^^x^^A^ txm 1 6t7'j i t zmmn^fttex 

[0198] 
[0199] 
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[0 2 0 0] 

[0 2 0 1] 
[0 2 0 2] 

±SB BufaKJ^^lBllcM-reill^f^tt, ft^Wlc {111} ffiilL 
[0 2 0 3] 

j&Ltc.mffi$i&tfmti. mmmmm^(Dz)^>. ^^^^y^A^r^m 1 6© 
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[0 2 0 4] 
[0 2 0 5] 

>y;U7^H 6 1 7 y -iffii i £T*;£v*{c^j&.52fiRii&iRjv^ , rv*5tj<z>£ 

T * £ & *l S „ 

[0 2 0 6] 

[0 2 0 7] 
[0 2 0 8] 
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[0 2 0 9] 
[0 2 1 0] 
[0211] 

T^3ft&Wfci|i§&®#tf&BBfaLT^££fcjW* Lv*. *fcf&|B>gll®l* 

[0212] 

> MSEim#ri£/&(Z>e>-i3, jK!fiiKffi«4©ia#f«fcBIS?KftJi3©ia'*ffili:-eRfl5 

© mm ma tfm&'&m © m#r « t t* s v * — » l t v * £ „ 

[0 2 1 3 ] 
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M (D — -fi <Z> ®#f # fC <D frM tl Z> o 
[0214] 

[0215] 

i^'ffi m © - 13 <d mmm. \z <z> & jsn „ 

[0 2 16] 

s ^« Millie ft -e&*K ^>^v^^iM^ftJS^t^*5S^^M(Dttfia#®i:¥ 
?7&MHt®te, f^ffrMU i i]®£ t,T^3*i£^ffi&^ll®T&£^£#w 

[0 2 1 7] 
[0 2 18] 

m 5 jc & w z> a. t ;i/ ^ fer > a jv -/mmmm^-o) m& ^m-t^mm 

MX$bZ> a 
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[0219] 

mmyv-m^mntsmmxm^ti, maiicoiio, lo^NiFe^ 

Slttl 3 , MM£'f4Ji4. £J:TO^S7;tf^LT«S$;ftT^£ 0 
[0 2 2 0] 

[0 2 2 1] 

mx%>£ Ute^RX + X' CDfflJ&Jtte, 4 5 (at%) «±6 0 (at%) J£*_t 
Tf^^ft5 3t*«jftb<, J:U»tl<tt4 9 (a t %) J^_h 5 6. 5 (a 
t%) «TT'fe5 a 
[0 2 2 2] 

[0 2 2 3] 

S*fil*fc*#lj©*i>&< iifc— astcfc^T ^Jii&jS: Affile j&oTv*s „ 

[0 2 2 4] 

i^S tC J: o T iB9J fcgifll&flRtf & £ *i T U , :* £ & £ # £ ^ £ 



4 4 
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[0 2 2 5] 

[0 2 2 6] 
[0 2 2 7] 

[0 2 2 8] 
[0 2 2 9] 
[0 2 3 0] 

[0 2 3 1 ] 
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[0 2 3 2] 

Ji © — -ft o) m #f ft (c © # jg n s o 

[0 2 3 3] 

JLSB©»^, BtffHJ^j?^fBl{C&g-r-5tlI*f«E*«, f$*B9JC {111} ®£U 
[0 2 3 4] 

situ Bfffam^f^^cD e> 4 ©0$f#.fc®jeiK*£ji 3 co @i#f^ t. t? 

c *isjt# w^ftsnfc, & s m*f * ^ e> if - a m j& * *e & *g ^ & ts & , 

tat as js <Dmiftm%. xf&m'&m © ia#r # ^ -e s v r *i r v ^ 0 & § v 

3£^'f£ JV CO - 2f © E#f^ IC © ^Ji n £ . 

[0 2 3 5] 
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[0 2 3 6] 

KB £ ¥ ff # ft ic E & US M tf^ft BEfSJ L % f ft tc 

[0 2 3 7] 

0 6, 7«, *%^©AMRSIMMi^0iI^^fiiig@T^5 o 
0 6 fC^fJ^lC, T •=> ifa&ttJS (SALjg) 18. #^'f£jf (SHUNT 

») 19, & j: t^^mj* (MRjg) 2 otfmmLTmmznx\<\z> a 

[0 2 3 8] 

MA. If mmWtmmm 18lt Fe-Ni-Nb jg 19tt, Tai 

> i^SKI 2 0 NiFe^lCiy^SftT^S. 
[0 2 3 9] 

ft) ©isffiKoas^tcai^^^x^s?^^ r^M (iR3S«KttJi) 21; 2 1 

, 2 1 ©JatCTBffcStiS. 
[0 2 4 0] 

££K7l?te, h^y**g#ft (0;tcX#[pJ) {C ^ipgT wCDrapg&IWW 

T— *f©S/- Kl/>f -V 2 2 #7£j&$*lTV^ D grffH^- KU>f "V 2 2±tCfc*x* 
^i>W7^I2 1, 2 1#7gj£3*U f&IB— *f©S/- KU>f-V 2 2&t>* 
i^^f i>i/VW7^l2 1 , 2 1 |Sf#S i 0 2 -^A 1 2 0 3 ^(DmBUP[X^ 
J&ZnfemBM 2 6(Cj:oT*!#>'b*lTVN£ Q 
[0 2 4 1] 

LTfrfSHX^X^zn>^V\'-r 7X1 2 1 , 2 1 &tft&ffllfi»Jff 2 6.LIC, ffi, 
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%m,tfcm (mr*) 20, #m&M (shuntd i 9, j&tfmm&m (sa 

LI) 1 8*«jKJS3tlS 0 

[0 2 4 2] 

[0 2 4 3] 

££fu§Bx#x^:r>^yWy*;i2 1 £H&^gm«2 0 £ Zmmn^fitelj 

[0 24 4] 
[0 2 4 5] 

^^x^x^^>^A-rr^jB2 1 nmnmffim2 0 &Bi®£:w&:£(6ncfs 
v^ 0 *fet&iHiKft®WJcfcv^T, fs*6*nc< 1 1 0 >jf\%£ Lxmzn&^Mte 

[0 2 4 6] 

£f=.m6, 7{C^fAMRMiK'S, irjfB#®£W#ft7^S^ife§l ( 

^ tigsus&iJi 20© rnrnm t.vmv v & & $ n& 0 ^ - ai,^^ ^ & t. 
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^ tdm-umm it. m mK&m&m co m^xm^nmrn^m <d m^rm tx-s.^iz- 

[0 2 4 7] 

h Kmnfamm it. wims. ®m&m <z> mmm& xf&Wi&M v> mmm. txm^z? 

[0 2 4 8] 

xm& tiS^f^^ffl £^ b T ^ -5 i £ ftW * b vn„ 

[0 2 4 9] 
[0 2 5 0] 

_tse©»-£\ mm^umwi^^nt. K&mz<i i i brat^n 

$SF£ b 

[0 2 5 1 ] 
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[0 2 5 2] 

±880^0 6X^0 7 JC^"f AM RMtSRaR^Tfte, tftSHx * x y P A-r 

7X12 1, 2 1 nm^WMMZ 0 t©IStffiT?^ , r«^«Uit^#tc J: »J, 0 

6, 7 jC^i-^^m* 2 OfflEW, BfasX^fatCSUKE-ftStlSo -eit 

^ti(c^#g$tiTBfffB^^mS 2 0©Dflg«©aift;*«H^x^i6i{cJ3>ie>*iS 

EftS4xfc«I^StrtS2 0©D«C^©^/^yx«#^£;ix£3i:lCJ: U 
[0 2 5 3] 
[0 2 5 4] 

& £ ±f H L £ 0 1 ft v yb HI 7 tc i^li^ili? © SSat^ic 

□ 

[0 2 5 5] 

±fBL£J:e>tc, f&gaH8HK1x* 4 (£> ^ili X & 3 W£ ^cfii X + X ' ©jfflfiJtJttt 
, 4 5 (at%) «±6 0 (at%) ^TtfeSltAWJK, «fc*;#*U< 
tt4 9 (at%) £t±5 6. 5 (at%) gK'fe'J, £©*eHrtT?&£ 

[0 2 5 6] 



5 0 



ffi§E# 2001-3027075 



#2000—209462 

[0 2 5 7] 

T^«2 i £^^gm«2 o honm. KKt2 2^fiK$nstg-& 

2 ^X^X^i>^V\'-f T^Jff 16, 2 1 £lCD#S©*i>&< — fflStt*SE^5K 

[0 2 5 8] 
[0 2 5 9] 

^-Ti^lc, T*I 6 ±{C - K U>f t 2 2 5:M l fet, frffB,5§£affi*4 & 

3SI«tS„ #rffB,53»[£Jg4 1 ©M3S^ttM2 3, f 2© 

SUlttl 2 4 , 3 <D R&M&M 2 5 tt±f3bfeX-Mn-^^ X-Mn 

-X' ^^"??^J«3 4xSo 
[0 2 6 0] 

[0 2 6 1] 

^fctrffa^ i ©>K3Sa'f4M 2 3 ^^3©iR^«KffiJB2 5 fcoBlKi^jSStiS^ 

[0 2 6 2] 
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[0 2 6 3] 

mffaH 1 ©jR$H8tt® 2 3 &t>*fg 3 OMSSHKttJS 2 5 ©7CSfcX&« v*«7fi3tSX 
+ X' CDjffij&itte 5 3 (at%) ^±6 5 ( a t %) OTtfe^It^tK 
, iU»*L<lt5 5 (at%) £<±6 0 ( a t %) JgATT?**- 
OfiMttI 2 3 %.&m 3 (DM mStfltM 2 5C7>jg|J|£«3 A£*_t:3 0 AJBHTT?*S 
dfc##*LV*. ffi^tfH8©#^tt, BafHm l&tf&3 CD SMffiJ|2 3, 
2 5 Sr^-ti-^tl 1 0 AgSTfJgJfcl/TV**. 
[0 2 6 4] 

i&IHH 2 CDM3S^'ffiji 2 4 CD^tX&.g> V^i^igX + X' ©jffijERJttt, 4 4 ( 
at%)^±57 (at%) «Tt«2tlSo ^ftb<li, 46 ( a t %) Jg* 

±5 5 (at%) KTT'^S. julRxfesvwiTcSRx + x' ©j|flj*J£#r ©46H 

WT'^$ti€>il, HR«t3l=S:J6 , ri^lCj:oTf(raH^2<Z)M®?Kffiii2 4 tt^iJ 

a^I b ^ f < ^ I, „ ^^BtffBH2c7)M^ftS2 4 (DWkm 

2 ©S3fii8ttJg 2 4©JWEJ¥£.i o OAiStMbt^s, 
[0 2 6 5] 

*fc±Ebfe#SMttS2 3, 2 4, 2 5 

^1M3 ©jRBHBffiJf 2 3, 2 5 $:, fZ2<DBLW& 

SBH 1^^113 <DK&m&M2 3, 2 5 CD5iiiiX&3VU£5t;iitX + X' ©MEfcifc 
m2(D}x&ffi , &m 2 4 <Z>7cSfcX&5 W*7t3RX + X' ©fflJ&Jfc J: U < 

[0 2 6 6] 



ffislff 2001-3027075 



#2000—2094 62 

iz m t £ x mm -r & z. t & rt m t? & & 0 

[0 2 6 7] 

3^^S&X£Mnfc;&^^5H3§HK4£*t£K &<5W*tg3|SX£X' £Mn£ 
> S/- FU>f "V 2 2^^Htl-5(CU^^oT^^lC^>'N 0 ^ ^^^i±5:^< UTS 

ttt&aa^Ay ^f^^jEE&^4rtcfi< bt^u®s^itti4 £/&igii-£tf>-e&.5 

o 

[0 2 6 8] 

Z.(D^mz. Jttitf, 5 : ^ilX$)^ v^«^X + X , CDjfi^Jt (J§^%) tt, S/- 
[0 2 6 9] 

r(Z)fe^^x$>-5v^^i^x^-x , ©iiit s/-fh^2 

[0 2 7 0] 

Sa^^a'f£JS4 Sr«^"r«^7c3R©j|amJtS: 100at%i:Lti:tlC, tgIRX 
&5 W*7BJRX + X' CD;jfiJ$i:t£, 5 3 a t %g± 6 5 a t %gTSC 1 5 3 t ^ 
V <, J: »J#£ Kii55at %J^_t 6 Oat %J^T"e&-5„ 
[0 2 7 1 ] 

®Mj:[;?:4 4 (at%) ^±5 7 ( a t %) J^T £ £ £ b < , «fc U 
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